INTRODUCTION
Hemostasis occurs when blood vessels are injured or ruptured and it is a series of responses for the body to stop bleeding without thrombus [1] . The rapid sequence of hemostatic processes can be divided into four steps and the whole sequence is shown in Fig. 1 . Hemostasis is initiated with an arteriolar vasoconstriction process that the damaged blood vessels shrink to block blood from being spilled [2] . The second step after the arteriolar vasoconstriction is platelet aggregation and it is also called primary hemostasis. The third step is called secondary hemostasis or clot formation. The final step includes completed thrombus and antithrombotic events [3, 4] .
Arteriolar vasoconstriction
By the smooth muscle cells in vessel walls, vasoconstriction is the reflex of the blood vessels to damage. Controlled by vascular endothelium, smooth muscle cells release intravascular signals such as endothelin to control the contracting properties. The damaged vessels constrict to reduce the amount of blood outflow of the damaged vessel and to limit the volume of hemorrhage.
Collagen exposed at the site of injured vessel encourages platelet adherence at the injury site and the contraction response becomes more powerful as the damage is more severe. Therefore, in smaller blood vessels, vasoconstriction becomes much more effective [5, 6] .
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Cytoplasmic granules just as adenosine diphosphate (ADP), thromboxane A2 (TxA2) and serotonin are released from platelets. Adenosine diphosphate (ADP) is an attractant of platelets, serotonin is a vasoconstrictive modulator and thromboxane A2 is an assistant of vasoconstriction, platelet aggregation and degranulation. Being more chemicals released, this chain reaction makes more platelets sticky and creates platelet plugs. So the process continues in a positive feedback cycle [5, 7] .
Secondary hemostasis: formation of platelet clot
Once platelets form platelet plugs, clotting factors are activated through a series of processes called coagulation casacades to activate fibrinogen to fibrin (Fig. 2) . As a result, a fibrin mesh is created around the platelet plug to keep it in place, and this whole process is called secondary hemostasis. During this process some of the erythrocytes and leukocytes are entrapped in the meshwork which causes the primary platelet plug to become stronger and the resultant plug is called a thrombus or clot [3] .
In this third step of hemostatic process, coagulation cascade is Fig. 1. (A) Arteriolar vasoconstriction occurs immediately by the reflex mechanism of the nervous system right after vascular injury, which can be enhanced by endothelin, a potent vasoconstrictor released from the endothelial cells constituting the vessel wall. (B) Platelets bind to the von Willebrand factor and attach to the extracellular matrix at the site of injury, after that, they change their appearance and promote further recruitment and aggregation of platelets by releasing granules such as ADP and Tx A 2 . (C) Tissue factor released from vascular endothelial cells expresses the platelet phospholipid complex. Through the coagulation cascade, they eventually activate thrombin and ultimately make the fibrin polymer to form thrombus. (D) During this period, the platelet plug contains trapped neutrophils and RBCs in the blood vessels, showing permanent plugs and preventing further bleeding. In the absence of vascular injury or complete thrombus formation, the endothelial cells secrete t-PA and thrombomodulin, which inhibit platelet adhesion and aggregation, to exert antithrombotic effects that lead limitation of hemostasis. divided into two initial clotting pathways which convert fibrinogen into fibrin.
Thrombus and antithrombotic events, fibrinolysis
Fibrinolysis is an important process that staves off blood clots from burgeoning and becoming pathologic [2] . In the process of fibrinolysis, the products of coagulation, so called fibrin clots are bro-ken down, plasmin, activated form of plasminogen cuts the fibrin meshwork, and circulating fragments of thrombus are eliminated by proteases or by liver and kidney [8] .
Tissue plasminogen activator (t-PA) and urokinase are the agents that play an important role in converting plasminogen to activated form of plasmin, thus allowing fibrinolysis to occur and are inhibited by plasminogen activator inhibitor. Damaged endothelium of The main role of extrinsic pathway that follows green arrows is generation of thrombin burst and thrombin burst is processed by thrombin, the most important coagulation factor of the coagulation cascade. It starts with tissue factors from damaged tissue and coagulation factor VII that moves around in blood plasma in a higher concentration than any other factors. The intrinsic pathway of red lines is activated by the primary complex formation on collagen with prekallikrein, high-molecular-weight kininogen (HMWK) and coagulation factor XII, known as Hageman factor. This intrinsic pathway seems to have association with inflammation and innate immunity. These two courses of coagulation pathway are the intrinsic pathway and the extrinsic pathway which both are concluded in the same common pathway along the black line to form cross-linked fibrin fibers from fibrinogen. SPCA, Serum prothrombin conversion accelerator; AHF, antihemophilic factor; AHG, antihemophilic globulin; PTC, plasma thromboplastin component; PTA, plasma thromboplastin antecedent. the blood vessels release t-PA into the blood stream very slowly and it causes the clot to break down. More tissue plasminogen activator and urokinase are produced by plasmin itself to generate plasmin [1] .
COAGULANTS

Physical or mechanical agents
Hemostatic agents in this category usually play a role before the first hemostatic phase, so, their usage has a broad spectrum from prevention to management in bleeding. These coagulants act as a physical barrier like tamponade or modulator against bleeding and they have been used in numerous surgical techniques for blood management because of their cost-effectiveness.
1) Temperature & pressure
Physical methods like cooling of the damaged site will result in compression of the vessel and reduction of blood outflow. However, bouncing back of vasodilation can occur with tissue rewarming, so that, excessive temperature changes may also lead to tissue destruction [9] .
Direct pressure on the bleeding site is a reflexive method for most clinicians in initial hemostasis. Pressure on the wound site shrinks capillaries, and allows platelet aggregration and initiation of the coagulation cascade. In the case of small wounds, complete hemostasis without further intervention can be achieved by direct pressure for one to several minutes [10] .
2) Bone wax
A compound, combination of bee wax, paraffin, isopropyl palmitate, and a wax-softener, acts as a tampon for bleeding, particularly on bony surfaces [11, 12] . Although the material has high cost-effectiveness, since it has to be applied precisely to the bone, its usage is restricted in a number of dermatologic surgery procedures. Side effects of bone wax use incorporate granuloma formation by foreign body reactions, local contagions, inhibition of tissue regeneration and bone healing, and embolization to distant sites including the pulmonary circulation [13] [14] [15] .
3) Ostene
Wang et al have shown in a mouse experiment that alkylene oxide copolymers can easily achieve hemostasis as well as bone wax without inhibiting bone growth [14] . The alkylene oxide copolymers, known as Ostene, are perceived as bone wax in the hands of practitioner, but it is hydrophilic and melts well in water [16] . Since it is biochemically unchanged in the human body and is erased from the human body safely, it is thought to be better than bone wax. Wellisz et al showed a comparison of Ostene with bone wax in rabbit experiments and found that Ostene showed stronger binding than bone wax [17] . While Ostene seems to carry out hemostasis without blunting bone healing or increasing incidence of infection, randomized controlled studies in human cases have not been reported.
Caustic agents
Within this category, coagulants may induce demolition of tissue, protein coagulation and pigmentation. Clot formation takes place as a result and small vessels are sealed.
1) Zinc paste
Frederic E. Mohs, inventor of Mohs micrographic surgery, introduced the usage of 45% zinc chloride paste to carry out tissue fixation and this hemostat was preferred in his surgical technique [18] . Zinc paste was found to be effective for the reduction of tumor progression and the amount of exudate associated with malignant wounds, and its use is effective for bleeding from malignant wounds [19, 20] . Zinc paste compounds are also used for curing skin cancer, genital bleeding in a patient with recurrent cervical cancer [18, 21] .
2) Monsel's solution
Twenty percent ferric subsulfate solution, called Monsel' s solution is regarded as a vessel sealant by protein precipitation as a consequence of the combined action of acidity and oxidization of its subsulfate group [22, 23] . It has effectiveness in blood coagulation at the inspection site of skin or mucosal biopsies and its low pH inhibits bacterial contamination [24] . With this medical effectiveness, Monsel' s solution is easy to store at room temperature, is easy to handle, and is inexpensive. The efficacy of Monsel' s solution is increased by its increased viscosity and the higher concentration of material allows better coagulation and control of a wound created during dermatologic surgery [22] . The complications of this solution are gray to brown pigmentation at the site of application, increased erythema, delayed reepithelialization, dermal fibrosis and so on [25] .
3) Silver nitrate
Silver nitrate is a cost-effective and easy way to stop small bleedings and it doesn't require special storing precautions [26] . But it is shown that silver nitrate is not effective for large bleeding control such as hemorrhagic cystitis [27] . Eschar formed at the area of administration can prevent deep tissue damage, though silver nitrate http://www.e-hmr.org Hanyang Med Rev 2018 Mar;38(1): [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] results in collateral tissue damage that may delay tissue restoration [28] .
4) Aluminum chloride
Aluminium chloride is proposed to have action of hydrolysis to hydrogen chloride (HCl) and has an effect on coagulation in injured tissue, contraction of blood vessels, and activation of the extrinsic pathway of coagulation. In many practices, Monsel' s solution has been replaced by aluminum chloride because this solution does not have a risk of pigmentation. Although aluminum chloride is an useful topical coagulant because of its cost effectiveness, painful paresthesias at the application site may occur, tissue irritation and its excessive application may bring about impeded epithelial regeneration of the wound site [25] .
Bio-physical agents
By contributing a 3D entangled structure for clotting, this group of hemostatic agents promote platelet aggregation and coagulation.
1) Gelatin
In 1945, Correl and Wise introduced Gelatin foam made from animal skin gelatin as hemostatic agent, and this purified gelatin solution can be applied as powder form, spongy foam, or film-like membrane. Gelatin is relatively inexpensive, easy to handle and with thrombin application, its hemostatic ability may be boosted [13, 28] . Gelfoam paste makes less contamination and relatively limited inhibition of bone restoration compared to bone wax, thus, it is a good substitute for suppression of bleeding from bony surfaces, like an incision wound at sternotomy [15] . Because Gelatin is more hygroscopic than oxidized cellulose and microfibrillar collagen agents and its volume can be enlarged twice, this agent creates a moist meshwork that promotes clot formation [10] . But this property of swelling can cause compressive complications, such as nerve compression or space narrowing.
2) Oxidized cellulose
Oxidized cellulose, made from botanical fiber by oxidization with nitrogen dioxide, was first introduced by Frantz in 1942 [16, 18] . Since it has loose architecture, this regenerated cellulose adheres more quickly to the nearby environment so that it works as a physical meshwork to stop bleeding. With antibacterial properties, oxidized celluloses are a valuable tool because they are relatively cheap, and easy to handle and to acquire. Foreign body reactions may occur when large amounts of oxidized cellulose remained in the damaged site, and this agent is not approved for direct application upon peri-osteum, perichondrium or graft bed [10, 22] .
3) Microfibrillar collagen
These microfibrillar collagens, made from bovine corium, provides a large surface to contact blood and it allows platelets to aggregate and form thrombus through the intrinsic coagulation pathway [23, 29] . Since their mechanisms depend on platelet activation, it has some inefficiency in patients who undergo severe thrombocytopenia, however, it seems to be useful in hemostasis of patients those who take profound heparinization with aspirin or heparin [24] . Complications including needless attachment, rejection for foreign bodies, or allergic reactions have been rarely addressed [25] .
Biologic agents
Hemostatic agents of this last category provoke a strong vasoconstriction or simulate the late responses of the coagulation cascade. Though not all, these hemostats on coagulation cascade are utilized in highly invasive procedures and are costly.
1) Epinephrine
Epinephrine stimulates α-adrenoceptors that leads to excitatory effects and vasoconstriction, therefore, epinephrine used in cutaneous and mucosal surgery is considered to be effective in hemostasis [30] . With evidence that epinephrine induces platelet aggregation, epinephrine also has a role as vasoconstrictive-hemostatic agent applied by injection at endoscopic surgery, tissue biopsies and surgeries in many fields [31, 32] . But postoperative rebound hyperemia increasing the risk of blood loss and reduced vasoconstrictive effect with lidocaine administration is known as significant precautions [30] .
2) Thrombin
Thrombin is a natural enzyme that is formed from prothrombin through intrinsic and extrinsic pathways in the coagulation cascade and thrombin organizes the foundation of fibrin polymer by converting fibrinogen to fibrin [2] . With advantages of these natural physiologic mechanisms, thrombin avoids foreign body reaction or inflammation, therefore, the site of application is not irritated [10] . However, there are contraindications in the skin incision closure and thrombin may delay healing of wounds made from mechanical displacement by gelatin.
3) Fibrin sealants
In the 1970s, a randomized controlled case study of traditional topical coagulants versus fibrin sealant demonstrated considerably faster bleeding control and diminished postoperative blood issues http://www.e-hmr.org Hanyang Med Rev 2018 Mar;38(1):3-15 of fibrin sealant [33] . Since then, fibrin sealants, consist of 2 components that combine thrombin and fibrinogen, have been approved and used currently [34] . Fibrin sealants are useful in the patient who has been heparinized or who has coagulation impairment such as hemophilia or von Willebrand' s disease, and they don't promote inflammation of tissue [35] [36] [37] . Though, they are commonly used as helpful hemostats in cardiothoracic procedures, fibirin sealants are expensive and require skill from the operator [38] .
4) Platelet gel
Compared with fibrin sealants, platelet gel has a high concentration of platelets and growth factors that are crucial to commence and enhance tissue mending and regeneration for wound healing, and to provide hemostasis and adhesion [39] . These hemostatic properties and growth factors represented as platelet derived growth factor (PDGF) make platelet gel ideally utilized as a packing ingredient in endoscopic sinus surgery and other reconstructive surgery in orthopedic, cardiac, hepatic systems [40] . However, its expensive cost, dependence on practitioner experience and necessity for centrifuge drives platelet gel less attractive (Table 1) .
HEMOSTATIC DEVICES
Hemostatic dressings
1) Dry fibrin dressings
Fibrin treatments were known as favorable methods in abdominal, cosmetic and cardiovascular surgery. Furthermore, dry and stable medium was needed for its use in practical settings [41] . In 1999, dry fibrin sealant dressing (DFSD) was introduced as gauze dressing that added freeze dried fibrinogen, calcium chloride, and thrombin to enhance coagulation at the injured site. Selected for American Red Cross program and US force, DFSD showed to be successful in animal studies focused on control of hemorrhage at liver, kidney, aorta and femoral artery [42] . Though problems about possible virus transmission were eliminated with blood donor screening, its expensive cost and need for strong protective packaging make DFSD less attractive [43] .
2) Chitin and chitosan
Chitin and chitosan, poly-N-acetyl Glucosamine and its deacetylated form, both have hemostatic properties through the mechanisms of tissue adhesion, vasospasm and attraction of circulating blood cells [44] . Chitin dressing has effectiveness in treating small wounds by vasoconstriction and by recruitment of erythrocytes, thrombocytes and coagulation factors, but in severe wounds, it has shown varying results compared with standard dressing [45] .
With polycationic nature which gives it a natural antimicrobial property, chitosan dressing has an action of mechanical wound closure and adhesion on surrounding tissue, and its property and function makes chitosan dressings more effective than chitin dressings [46] . However, the effectiveness of chitosan dressing depends on how well the bandage is attached to the affected area, thus proper application is needed especially on wounds that are not flat. Chitin and chitosan dressings have advantages including lack of protein contamination and toxicity, easy storage and application, and disadvantages including high cost and variability of efficacy [44] .
3) Mineral zeolite (QuikClot®)
Zeolite, granular mineral mixture of aluminum, magnesium, silicon and sodium, stimulates hemostasis by making platelets and clotting factors (factor XII and XI in the intrinsic coagulation pathway) concentrated in wound sites through absorbing water molecules [47] . Proven in obstetric and general surgery for several years, zeolite agent is effective in controlling massive hemorrhage and is remarkably effective for low-pressure hemorrhage rather than highpressure bleeding [47, 48] . Decreased effectiveness for high-pressure bleeding was reported and by enclosing it in a gauze pouch, zeolite agent can be administrated under relatively high-pressure without being washed away by the blood stream. Although zeolite is inexpensive, has antimicrobial properties and requires no special storage, it has some complications of thermal injury, scar formation and foreign body reaction [44, 48] .
Synthetic agents or surgical glue
1) Cyanoacrylates (Dermabond®)
Cyanoacrylates, quickly polymerizing liquid monomers, create adhesion between tissue and physical blockade and prevent bleeding or fluid leakage [49] . With antibacterial properties, cyanoacrylates have been used to treat cutaneous wounds, gastric varices, and cerebrospinal fluid leakage [50] . The advantages of cyanoacrylates in tissue healing is known as more rapid application, faster healing time and waterproof barrier effect by tissue adhesion [51] . Cyanoacrylates can cause inflammatory reactions, fibrosis, neurotoxicity and delayed wound healing after application [10] .
2) Polyethylene glycol hydrogel (CoSeal®)
Consist of two ingredients of high-molecular weight polyethylene glycol and hydrogel matrix, polyethylene glycol hydrogel crosslink to each other and contact tissue. Right after that, this cross-linked meshwork of hydrogel forms a concrete layer against fluid leaking from tissue, and a defense wall for tissue regeneration and adhesion formation. Polyethylene glycol hydrogel agent is useful for bleeding suture of nonruptured aneurysms, preventing pericardial adhesions and treating pancreatic stumps or open wounds [52] . Because of its swelling property, polyethylene glycol hydrogel should not be used to the site where surrounding anatomic structures can be harmed by compression, instead, it could be a greatly effective hemostat for vascular, pulmonary and cardiac surgery in which extension is not an important problem [53] . Also this glue is not exothermic, does not have an inflammatory effect, and has no potential for bacterial infection.
3) Glutaraldehyde cross-linked albumin (BioGlue®)
BioGlue consists of dual cartilage of bovine serum albumin solution and glutaraldehyde solution that covalently crosslinks albumin, extracellular matrix and cell surfaces at the site of injury to form a tough scaffold [54] . Being used for cardiac surgery such as aortic dissecitons and aotic valve replacement, BioGlue can adhere to synthetic graft materials through mechanically interlocking with the graft matrix' s interstices [55] . However, the use of BioGlue in young patients is not recommended, because problems resulting from the use in neonates and children are not reported [56] .
Electrocautery devices
1) Electrothermal monopolar vessel sealing vs ligasure
(electrothermal bipolar vessel sealing, EBVS) The LigaSure vessel sealing system is a recently developed surgical device that uses mechanical pressure and an enhanced form of bipolar electrocoagulation to achieve permanent vessel wall fusion by denaturing the collagen and elastin in vessel walls and reforming them into a hemostatic seal [57] . Since its introduction, there are growing numbers of articles regarding the use of LigaSure in abdominal, thoracic, urological, and gynecological surgery with the main indication of dividing tissue [58] .
Histologically, Ligasure demonstrated milder side thermal injury and faster healing process. Ligasure is clearly a safer and more efficient method of coagulation, whereas monopolar electrocautery could cause serious clinical and histological complications [59] .
But the randomized controlled study in Japan suggested that LigaSure did not contribute to reduced operative time, intraoperative blood loss, or other adverse outcomes in open gastrectomy [57] . In addition, conversion rates and intraoperative and postoperative complication rates in laparoscopic adrenalectomy did not differ in both devices [60] .
Harmonic scalpel
The patients undergoing head and neck surgery with the use of Harmonic devices had significant operative time reduction, less postoperative bleeding and less postoperative use of analgesics compared with hemostasis by electrocoagulation and ligature [61] . Compared to standard electrocautery devices, harmonic scalpel dissection presents significant advantages in decreasing intraoperative blood loss, postoperative drainage and wound complications in modified radical mastectomy without increasing operative time [62] . The meta-analysis comparing conventional surgery to Harmonic scalpel for gastrectomy and lymphadenectomy also demonstrates the advantages of Harmonic scalpel compared to conventional surgical techniques [63] .
Combined device : THUNDERBEAT
Recently developed energy based device, THUNDERBEAT appears to be equally safe and effective compared to other energy sources, such as standard electrosurgery, ultrasonic coagulating shears and electrothermal bipolar vessel sealers in patients those who undergo laparoscopic colorectal resection [64] . Compared with the other instruments, THUNDERBEAT has a faster dissection speed, acceptable thermal spread, and similar bursting pressure. Thus, this new surgical device is a charming and a safe alternative for tissue dissection during surgery, cutting and coagulation [65] .
SURGICAL TECHNIQUES: MINIMAL INVASIVE SURGERY
Multi-port access, MPA surgery approach
In the early 1990s, research on minimally invasive surgical methods was actively reported. There are two representative innovative technologies, one of which is the transluminal approach through the openings in the human body and the other is the transumbilical approach through the navel. The transluminal approach is an approach that inserts an endoscopic instrument through the mouth, anus, vagina, urethra, and the like. Commonly used single laparoscopic surgery is a transumbilical approach using an embryologic orifice that was open at the time of embryo [66] .
The inferior epigastric artery is generally known to originate from the external iliac artery between inguinal ligament and is up to 6 cm in height, but it is not uncommon to find other routes. There is evidence that if the inferior epigastric artery starts below the inguinal ligament, it also branches off from the obturator ar- tery, the femoral artery, and the external iliac artery, and it is also reported that there are many variations in branches of the inferior epigastric artery [67] .
Epstein et al. considered the abdominal midline as an area that is free from blood vessels and also regarded the area from the imaginary line connecting the midline of the abdomen two thirds the way to the anterior superior iliac spines (ASIS) as a safety zone from large vessels. It was reported that insertion of a trocar through this site can avoid the injury of blood vessels. Raje et al. noted that the Inferior epigastric artery injury was rare in a laparoscopic approach to bilateral inguinal hernia surgery, but almost all reported cases occurring by trocar injuries [68] .
Quint et al. attempted to find the superior abdominal vessels by transillumination prior to insertion of the trocar and 64% of the 103 patients were able to identify the vessel. Through the transilluminating method, secondary vessels in up to 90% of those 5 cm from the abdominal midline and 51% of those 8 cm from the midline could be found. Finally, the authors concluded that mapping the lower abdominal wall arteries through the transilluminating method cannot be a decisive method [69] .
Single-port access, SPA surgery approach
It is also referred to as scarless surgery, single-port laparoscopy, single-port umbilical surgery, natural orifice transumbilical surgery, laparoendoscopic single-site surgery, or embryonic natural orifice transumbilical endoscopic surgery depending on the nature and form of the operation. In Korea, since the 1970s, the yoon' s ring has been used or tubal ligation has been performed through single-navel incision in obstetrics and gynecology [70] .
In 1991, Pelosi et al. performed single-port laparoscopic hysterectomy and bilateral salpingo-oophorectomy, and since then single-port laparoscopic surgery has become possible with laparoscopic surgery and laparotomy in gynecology [71] . Single-port laparoscopic surgery has advantages of less scarring compared to conventional multi-port total laparoscopic hysterectomy (TLH), as well as the advantages of better surgical outcomes such as postoperative pain and trauma bleeding [72] .
But, surgeons are reluctant to perform single-port laparoscopic surgery due to various problems that arise because of the operational limitations such as fencings (interference between instruments or endoscopes). In addition, an unstable camera platform with a single hole could result in lower surgical accuracy and longer operating time compared to conventional laparoscopic surgery. To overcome these inconveniences, the laparoscopic apparatus used an angled instrument and used a mechanism to bend the instrument. However, there is also the problem that these new instruments can be used freely after being trained well in order to use them at a higher price than existing equipment.
One assisted single-port system, modified SPA
There is a method of inserting an assist device into the lower abdomen with single-port laparoscopy at undulatory state. In this procedure, 5 mm needle-form tube is inserted into the pubic bone except for the port inserted in the navel, and in the case of using a modified single-port laparoscopic surgical procedure, a minilaparoscopic grasper is applied to the same pubic bone without skin incision. After the absence of blood vessels in the pubic bone was checked, a mini-laparoscopic grasper is inserted by twisting through the small incision which is made on the skin. Then the laparoscopic observation of the tip into the abdominal cavity is performed and the end of the needle in the abdominal cavity is pulled out of the abdomen. Through the 5mm tube pierced in the navel, the instrument to be used is combined at the end of the needle and is pushed back into the abdominal cavity. After removing the needle pushed to the lower abdomen, the handle of the instrument is attached to the tip of the inserted instrument that entered the tube of the navel.
In addition to solving the technical difficulties caused by singleport laparoscopic surgery, it can be used at low cost, and it can reduce the side effects such as vascular damage and improve the satisfaction of the patients receiving the treatment. Because of this advantage, it can be used universally performed in the field of minimal invasive surgery.
CONCLUSION
In addition to the well-known hemostatic agents, devices and techniques mentioned above, numerous hemostatic methods are developed and released at different times. These rapid advances in patient blood management have been steadily introduced through several review articles, and numerous papers are described at different foci based on different clinical experiences.
As with these different foci, the way in which medicines and instruments are categorized is not clearly defined, so that the medicines and instruments are categorized in different ways in different articles. Of course, some sort of classification is made according to the mechanism of agents and application method of them. This review also classifies hemostats and devices considering the common parts of the methods used in the existing review papers.
Therefore, it is necessary for the clinician to judge based on various papers and experiences, as well as a quick and periodic update http://www.e-hmr.org Hanyang Med Rev 2018 Mar;38(1): [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] of the relevant information about the mechanism, effects and side effects of each agent, apparatus and technique.
